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Tempernture at bottom. 

Mar. 1 Min. 1 Rango. 1 MFd!!y 
Stations. 

~ - - - _ _ _  

TEMPERATURE O F  WATER. 
The following table shows the maximum, minimum, and 

mean water temperature as observed a t  the harbors of the 
several stations; the monthly range of water temperature; 
aud the mean temperature of the air for December, 1889 : 

Mean tem- 
perature 
of air nt 

tion. the 

I 
~~ 

I 

The following table shows the coinparatire monthly mean 
air temperature and mouthly mean water temperature, a t  
the surf'ace, for the month of December iu  1889 and 1876, 
a t  Atlantic coast stations having water temperature records 
for those months. December, 1889, waa generally the 
warmest, and December, 1876, tlie coldest December on 
record for t,he Atlantic states and tlie districts east of the 
Mississippi River : 
-- -_ 

/Excess of tom- 
porature in 188 

of the uir. of water. as c o m p a r e 8  
with 1676. 

Mean temperature Menn temperature 

Bosmn,Mass ......................... 
Canby Fort Wash .................... 
Enetport, Me 
Galveston, Tex.j  ..................... 
Key West, Fla ........................ 
Nantucket,Mnss ...................... 
New York City ........................ 

Cedar'Keys' Fla ...................... 
Charleston,'S. C ...................... ......................... 

.................... Portland, Oregon 

0 0 1  

43.7 40.0 3.7 41.8 
50.0 41.5 8.5 46.6 
76. I 59.4 16.7 68.8 
61.3 53.1 8.2 57.1 
45.5 40.8 4.7 
72.0 60.0 12.0 
73.6 68.6 5.0 72. I 
44.5 38.0 6.5 42. I 
44.0 39.6 4.4 42.2 

8: ; 
46.0 37.5 8.5 41.7 72.2 66.5 5 .1  

1. I 

I Station. 

%;p~m;~M;~~ ................ 28.4 2E.6 

60.0 43.4 

28.4 

................, ............... 41.4 25.1 
41.4 Charleston 9 C 
38.6 ~ o y  \vest,'Bia ................ 71.3 66.1 

PRECIPITATION (expressed in inches and hundredths). 

The distributicb of precipitation over the United States and 
Cauada for December, 1889, as determined from the reports 01 
nearly 1,800 stations, is exhibited on chart iii. In t h e  table 01 
miscellaneous meteorological data the total precipitation and 
tlie departure from t h e  normal are given for each Signal Ser- 
vice station. The figures opposite the uames of the geograph- 
ical districts in the columns for precipitation and departure 
from the normal show, respectively, the averages for the sev- 
eral districts. The normal for any district may be found by 
adding the departure to the current wean when the precipita- 
tion is below the normal and subtracting when above. 

The greatest monthly precipitation reported for December, 
1889, was 29.36, a t  Upper Mattole, Humboldt Go.,  Cal. The 
precipitation exceeded twenty inches in the ehstern Sacra- 
mento valley between the thirty-eight and fortieth parallels, 
and in areas along the coast of California north of the thirty- 
sixth parallel, aud exceeded fifteeu inches a t  and near Los 
Angeles, Cal. The destructive floods atteuding tlie unusually 
heavy rainfall in California are referred to uuder the heading 
"Floods." Tlie montlily precipitation exceeded teu inches 
in central Arizoua, where 12.38 fell a t  Strawberry; i n  east- 
central Nevada, where 11.12 was reported a t  Pioche; in south- 
eastern Oregon, where 11.80 was reported a t  Bandon ; aud in 
extreme northwestern Washington, where 12.34 was reported 
at Neah Bay. East of the Rocky Mountaius tlie greatest 
monthly precipitation was reported in limited areas in north- 
central and western New York, where it exceeded six inches. 
In  areas in east-central Arkausas, western Florida, eastern 
Georgia, northern Indinn Territdry, central, south-central, and 
western Kansas, extreme northwestern Missouri, southeastern 
Nebraska, extreme southern South Carolina, central Virginia,, 
and east-central Wyoming no precipitation was reported. 
Exclusive of the localities named where no precipitation was 
reported, less than one-half inch was noted in southeastern 
Alabama, southeaatern Arizona, central and southeastern 
Colorado, west -cen tral I1 li noi 8, south we8 tern Iowa, extreme 
southern Louisiana, southern Mary1 and, District of Oolumbia, 
northwestern Mississippi, ceutral and north-central Montana, 
southern New Jersey, eastern and southern North Carolina, 
central and southwestern North Dakota, south and southeastern 
South Dakota, extreme southeastern Penusylvania, western 
Tennessee, east-central Utah, enstern West Virginia, and 
north-central Wisconsin. The precipitation for December, 
1889, WRR below the normal, except on the Pacific coast south 
of tlie forty-fourth parallel, over the western part of the plateau 
region, in eastern North atid Sontli Dakota, in the Lake region, 
and over northern New England, the lower Saint Lawrence 
valley, and northern New Bruuswick, where the precipitation 
was in excess of the average for the month. The greatest 

. 

departures below the normal Precipitation were noted on the 
North Carolina coast, where the deficiency was more than six 
inches a t  Hatteraa, and a t  Pen=mla, Fla., and on the extreme 
north Pacific coast, where the precipitation wm more than five 
inches less than the D ~ C ~ ~ b e r  average. The deficiencies 
exceeded three inches in northweSterii Vvashington, and fiouth 
of a liue traced from southern New Jersey south of west to 
extreme southern Missouri, and thence west, of south to the 
central coast of Texas, 0xcePt in southern Florida where they 
were less than two iriclies; and they were more than two inches 
aloiig the coast of NO\% .Scotia. The greatest departures 
above tlie normal prccipitatlon were noted ou the south Pacific 
coast, where the raiufall e X c ~ ~ d e d  the average for the moiith 
by more thau twelve iri+es, whellce the excesses diminished 
uorthward to the forty-fourth Parallel, and eastward to New 
Mexico and Colorado. In the British Possessions east of the 
one hundred and twelfth meridian, and in easteru North and 
South Dakota, MinnesOt?, tho Lake region, northern New 
England, and the lower Saint Lawrence valley the e x w e 8  in 
precipitation were less than Ope luch, except on the west 
Maiue coast, in nortliwesteru ~ ~ ~ 1 ~ l e s o t a ,  and extreme western 
Ontario; where they exceeded one inch, and in the lower Saint 
Lawrerice valley, and on the coast of New Brunswick, where 
they were more thau two Inches. 

Cousidered by district? tl!e arerage percentages of tlie 
normal precipitation in dlstrlcts where the precipitation was 
in excess of the normal were about aS follows : New Eugland, 
145 per cent.; lower lake region, 112 per cent.; upper lake 
region, 122 per cent.; extreme northwest, 134 per cent.; 
southern plateau, 176 per cent. ; middle plateau, 292 per cent. ; 
northern plateau, 115 per cellt. ; middle Pacific coaat, 228 per 
cent.; south Pacific coast, 420 Per Cent. In  districts where 
the precipitation was deficient the percentages of the normal 
were about as  follows : middle Atlantic statos, 27 per cent. ; 
south Atlantic states and Florida Peninsula, 6 per cent. ; east 
Gulf states, 11 per cent.; ~ 3 5 t  Gulf s tabs ,  13 per cent.; Rio 
Grande Valley, 6 per cellt.; Ohio Valley and Tennessee, 46 
per cent.; upper Mississippi valley, 62 per cent. ; Missouri 
Valley, 95 per cent.; northeastern slope of the Rocky Moun- 
tains, 49 per cent.; middle-eastern slope of the Rocky Moun- 
tains, 11 per cent.; southeastern slope of the Rocky Moun- 
taius, less thau 1 per cent:; and north Pacific coast, 71 per 
cent.. Froin the above it vi111 be seen that the  greateRt aver- 
age excess of precipitation occurred on the south Pacific coast, 
where more than four times the usual amount of rain fell, and 
on the middle Pacific coast and the middle plateau region, 
where the precipitation wm more than double the usual 
amount for December. The greatest deficiencies are shown 
DU the southeastern slope of the Rocky Mountains, where less 
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Boono. ... .. . 
Sncrnmento . 
Bont .... . .. . . 
Middleaex. .. 
Brevnrd . . . . . 
Monroe ... . . . 
Poorin . . ... . 
McHonry . . . . 
Cans . . . . . . . . . 
Swltzerlnnd . 
Hownrd . . . . . 
Jones. .  . . . . . . 
Hnrrisou .... 
Douglna ..,.. . 
Bumner ...... 
9t.  1,nndi.y . . 
Punobscot. .. 
Allegnny .... 

_____ 
thau 1 per cent. of the usual amount of precipitation for the 
month was reported; and i t  is shown that iu all districts east 
of the Rocky Mountains and south of the Lake regiou the pre- 
cipitation for tlie month WHS less than  one-half the usual 
amount for December, except in the upper Mississippi and 
Missouri valleys. 

A summary of precipitation for the semral districts for 1889 
shows that in New Eugland tlie total average amouut for the 
year was 49.26, or 3.21 more t h m  the average annual precipita- 
tion. I n  the middle Atlantic states the average amount, 56.68, 
was 11.86 in excessof the normal. South Atlantic states, 52.63, 
deficiency, 4.30. Florida Peninsula, 48.01, excess, 1.26. East 
Gulf states, 48.78, deficiency, 11.44. west  Gulf states, 44.42, 
deficieucy, 1.02. Rio Grando Valley, 28.61, deficiency, 1.85. 
Ohio valley and Tennessee, 39.77, deficiency, 7.55. Lowor lake 
region, 31.74, deficiency, 3.83. Upper lake region, 30.07, do- 
ficiency, 4.21. Extreme northwest, 12.92, deficiency, 6.26. 
Upper Missisdppi valley, 29.77, deficiency, 7.12. Missouri 
Valley, 24.38, deficiency, 3.62. Northern slope, 12.51, de- 
ficiency, 3.09. Middle slope, 23.83, oXCBSY, 1.46. Southern 
slope, 23.02, deficiency, 2.11. Southerti plateau, 11.68, de- 
dciency, 1.19. Middle platoau, 10.46, deficiency, 1.34. North- 
ern platoau, 14.60, dedciency, 3.70. North Pacific coast, 46.74, 
deficiency, 13.30. Middle Pacific coast, 32.44, excess, 9.87. 
South Pacific coast, 26.68, excess, 10.62. The most marked 
average excesses in precipitatiou for the Year are noted for the 
south Pacific coast, whero the precipltatiou was about two- 
thirds, on the middle Pacific coast about one-third, aud in the 
middle Atlantic states about one-fourth greater thau the 
average yearly amouut of precipitation ; and the most notable 
deficieucies occurred in the extreme Dorthwost, where about 
two-thirds, and on the north Pacific coast and in the west Gulf 
states where about four-fifths of the usual aunual rainfall fell. 

DEVIATIONS FROM AVERAGE PBECWITATION. 

The following table shows for certain stations, as reported 
by voluntary observers, (1) the average precipitatiou for De- 
cember for a series of years; (2) the length of record during 
which the observations have beeu taken and from which the 
average has been computed; (3) the total precipitation for 
December, 1889; (4) the departure of the current month frorii 
the average; (5) and tho extreme monthly precipitation for 
December during the period of observation and the Fears 
of occurrence : 

Inche-8 
3.93 I 

! 4.60 , 

0 .21  

3.78 
i 
i 4.76 

2.47 I 
2. q , 

3.44 I 
3.91 I 
1.37 .I 
2.43 
1.43 

1.71 

6.16 , 

3.97 ; 
2.14 I 

Deviations .from averaae vrecivitation-Continued. 

Lend Hill ........ 
Cuhfornia. 

Bncrnmento.. . . . . 
cdorado. 

Fort Lyon ....... 

I 8  
34 

1.33 
1.55 

i 
P 
e L. 

-& e -  
0 
3 - - 0 - 
'nche 
2.92 
3.52 
2.37 

2.30 
3.09 
1.26 

0.22 

2.85 

1.01 

2.47 

2.68 
a. 23 

0.50 

3.00 
2.87 

6.58 
5.23 

2.91 
4.67 
3.93 

0.75 

0.71 

0.37 

3.00 

0.55  

2.33 

1.22 

2.07 

(5)Extreme monthly r e c i p  
itntion for DecemLr. 

Oreatest. Loast. 
- 
Am't 

- 
Year. 

- 
Am't. 

reha. 
0.96 
2.45 
0.81 

1.65 
0.67 

0.33 

- 

0.00 

0.78 

0.90 
0.91 

0.97 
1.60 

0.50 

1.50 
0.41 

0. s4 

1.99 
1.V 

0.75 

0.85 
0.71 

0.37 

0.15 

0.55 

0.45 

I. 14 

4.30 

1.20 

rnchc 
3.57 
3.89 
3.50 

3.6 
2. 48 

1.58 

0.54 

2.51 

3.a1 
3.89 

:: z 
:: :tl 

:: 2 

4.00 

8.82 
5.83 

a. 63 

3.47 

4.45 
3.64 

4.61 

3. a8 

3.78 

a. 03 

2.61 

Inch& 
7.9 
5.80 
5.67 

7.14 
5.25 

5.30 

2.47 

5.05 

5.77 
7.07 

6.01 
7.95 

8.70 

5 d 5  
4.32 

14. ax 
11.50 

5.02 
5. I2 
9.57 

5.87 

7.25 

16.43 

5.90 

6.75 

5.73 

5. IO 

IO. a0 

MWOthWClls. 
Amherst ......... Hnmpshiro.. 
Newburyport .... Essex ....... 
Yomorsot ........ Briatol ...... 

Nuhigan. 
ICnlnmneoo ....... Knlnmnaoo.. 
I hornvillo . . . . . . . Lnpeer . . . . .. 

Bfintuaola. 
Minnenpolis ..... Hennopin .... 

MonCana. 
Fort Shnw . . . . . . . LewisrClnrke 
New Hampshire. 

Hniiover ......... Grnfton ..... . 
New Jarsw. 

Moorestown ..... Burlington .. 
Bouth Ornngo . .. . Esaer . ... ... 

Nm York. 
Cooperstown ..... Otsogo ....... 
Pnlermo ......... Oswogo ...... 

Nmp Carolina. 
Lenoir ........... Cnldwoll ..... 
N. Lowlaburgh . . Champnign . . 
Wnuaoon ........ Fultou ...... 

Oregon. 
Albnny ...... .... Linn ......... 
Eoln .... ... . .. ... Polk.. . ... ... 

Pennsylvania. 
Dyberry .... . .... Wnyne ...... 
Qrnm inn Hills. .  plonrflold .... 
\Volls\orou h riogn ........ 

car&;.** 
Btntesburgh ..... Sumter ...... 

Tennapsee. 
Austin ........... Wilson ...... 
Milun . . ... ....... Gibson . .. .. . 

Tam.  
Now Ulm ........ Austin ... ... 

Vmnont. 
Smnfford ......... Orange ...... 

Virginia. 
Birdsneat ........ Northnmpton 

Wipcwrpin. 
Mndison .......... Dnne ........ 

1Vrrshinglon. 
Fort Townsend.. Joffnrson . . . . 

, 1  

Ohio. 

Inches. 
-0.65 
4 . 3 7  
-1.13 

-0.76 
4 . 6 1  

4 . 3 2  

-0.32 

...... 
-1.42 

4. IO 
-1.66 

-3.50 

-2.24 
-0.60 

g: :: 
-0.87 

-2.72 

-3 23 
-2.93 

-4.24 

--o. 28 

-3.23 

-0.54 15 , , 

The above table shows that at  sta ions 1 Ar ansa.?., Flo 
Georgia, Iowa, Kansas, North Caro 
nessee, Texas, and Virgiuia the precipitation for the current 
month was the leust ever reported for December during the 
respective periods of observatiou. 

EXCESSIVE PRECIPITATION. 

For December, 1889, monthly precipitation to exceed twenty 
inches was reported at  seveu stations in California; nud a t  
twenty-two stations iu that state, not includiug those where 
twenty inches or more were noted, the precipitatiou exceeded 
ten inches. Precipitation to exceed t e n  iuches was also re- 
ported a t  three stations in Arizona; at two statious in Oregon ; 
and at one station each in Nevada and Wnsliiugtou. The 
greatest inouthly precipitation, 29.36, was reported a t  Upper 
Mattole, Hurnboldt Co., Cal. 

I n  December of preceding years precipitation to equal or 
exceed teu iuclies has beeu reported most frequently in Oregon, 
where it lias been noted for twenty-five yews; in  California 
for twenty-three years; in Washington for fourteen years; in 
Mississippi for eleven years ; in Florida, Louisiana, North 
Carolinn, aud Texas for from Are to ten years, inclusive; and 
i n  Alabama, Arkausas, Georgia, Indiana, Kentucky, Mama- 
chusetts, Michigan, Missouri , Nbm Hampshire, New Jersey, 
New Pork Ohio, Tennessee, and Virginia for from one to five 
years, inclusive. In states and territories other than those 
uamed precipitation to equal or exceed ten inches has not been 
reported for December of preceding gears. Among the liearier 
rainfalls reported for December of preceding yeikrs me: in 
California, 80.60, at Fort Miller, iu 1862; 28.66, a t  Fort Gas- 
ton, i u  1864; 20.55, a t  Fort Qaston, in 1866; 24.67; a t  Camp 
Wright, in 1866; 30.35, at Meadow Valley, in 1866; 22.19, a t  
Fort Gaston, in 1867; 29.03, at Camp Wright, in 1867; 41.96, 
at Nevada City, in 1867; 23.76, at Sliiugle Springs, in 1867; 

ua, I m t h  Caroline, 

5 

z :  
Lz z 

k 
E& 

- 
d -- 

Inchss 
-1.78 

+3.99 
...... 
-0.99 

-2.69 

-3.97 

-1.14 
-0.63 

z: 2 
2: 3 
-1.29 

-I .  63 
- 1 . a  

-2.41 

-0.57 

-0.51 

(5) Ertremomonthly recip- 
itntion for DecemLr. 

__ 
Year. j Ani't. Am? - 

rnchc. 
'1.37 

'3.4r 

1.20 

7.91 

8.55 

7.56 

7.15 
5.67 

5.99 
7.60 

2.83 
6.99 
3.10 

4.39 
3.14 

4.43 

7.92 

I 

4.50 1881 0.70 
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State ond station. 

AMama. 
Livingston (I) ....................................... 

AT-. 
Ash Creek.. .................................. 
FortMojnve .................................. 
Strewborry .................................. 

California. 
Alcatraz Island .............................. 
American Hill 
Anderlton ...................... ..:....*-.."- 
Angel Island ................................ 
Benccin BarrnekR ............................ 
Berkeley .................................... 
Colegrove .................................... 
Crescent City ................................. 
Eureka. ...................................... ...................................... Hendall 
Fort Gnston.. ................................ 
Fort Mwon 
Georgetown .................................. 

................................ 
Do .............................................. 

DO.. ............................................ 

.................................. 

28.39, a t  Cisco, in 1871 ; 20.42, a t  Healdsburgh, in 1871 ; 41.87, 
a t  Pilarcitos, iu 1871; 51.05, a t  San Audreas, in 1871; 28.88, 
a t  Summit, in 1871; 28.91, a t  Mount Saint Helena, in 1880; 
24.34, at Mumford Hill, in 1880; 32.07, at Reed's Camp, in 
3880; 21.85, a t  Vacsville, in 1880; 31.20, a t  Emigrant Gap, in 
1884; 25.05, a t  Cisco, in 1884; 23.60, at Colfax, in 1884; 33.84, 
a t  Mount Harnilton, in 1884; 20.96, a t  San Rafael, in 1884; 
26.26, a t  Crescent City, iii 1885; and 22.69, a t  Grass Valley, 
in 1888. In Oregon, 20.00, a t  Port Orford, in 1853; 20.00, a t  
Port Orford, i n  1855; 22.78, a t  Astoria, iu  1857 ; 22.59, a t  Block 
House, in 1858; 23.69, a t  Fort Stevens, in 1867; 24.73, at As- 
toria, in 1867; 21.47, a t  Fort Stevens, in 1880; 20.14, a t  Port- 
land, in 1882. In  Washington, 27.30, a t  Neah Bay, in 1863; 
20.00, a t  Cathlamet, in 1875; 23.22, a t  Neah Bay, in 1880; 
21.61, a t  Pysht, in 1886; 30.70, a t  Neah Bay, in 1886; 25.84, 
at Tatoosh Irsland, in 1886; 22.57, at Neah Bay, in 1887. In 
Texas, 23.03, a t  Fort Clark, in 1857. I n  Louisiana, 20.39, a t  
Point Pleasant, in 1884. In Kentucky, 20.12, af Paducah, in 
18797 Exclusive of the instances and years cited, precipitation 
to equal or exceed fifteen inches in December has been re- 
ported in Washington for seven years; in Oregon for nine 
years ; in California for five years ; in Texas for two years ; and 
in Alabama, Arkansas, Florida, Louisiana, New E[ampshire, 
New Pork, and North Carolina for one year. 

Precipitation to equal or exceed 2.50 inches in twenty-four 
hours was reported a t  thirteen stations in California, on the 
Sth, 10th to 12th, 15th, 20th, 22d, 24th, and 25th ; a t  two sta- 
tions in Indiana, on the 10-11th; a t  one station in Alabama, 
on the 29-30th; and a t  one station each in Arizona and Utah, 
on the 6-7th. Among the heavier rainfalls reported for this 
period were: 4.22'at Upper Mattole, Cal., on the 10th; 3.50 
a t  Los Gatos, Cal., on the 8th; 3.40 a t  Colegrore, Cal., on the 
24th; 4.30, a t  Los Angeles, Cal., on t h e  11-12th; 3.75 a t  
Livingston, Ala., on the 29-30th ; and 3.08 a t  Shelbyville, Ind., 
on the IO-11th. 

In  December of preceding years precipitation to equal or 
exceed 2.50 inches in twenty-four hours has been reported 
most frequently in California and Texas, where i t  has been 
noted for twelve years; in Georgia and North Carolina for 
eleven years; in Florida and Louisiana for ten years; in Ala- 
bama, lllinois, Indiana, Kansm, Maryland, Mississippi, Ohio, 
Oregon, Pennsylvania, South Carolina, Tennessee, Virginia, and 
Washington for from five to nine years, inclusive; and in Ari- 
zona, Arkaus:is, Connecticut, Delaware, District of Columbia, 
Indiau Territory, Iowa, Eentucky, Maine, Massachusetts, Mis- 
souri, New Hampshire, New Jersey, New Pork, Vermont, and 
Michigan for from one to four years, inclusive. In  states and 
territories other than those named, precipitation to equal or 
exceed 2.50 inches in twenty-four hours has not been reported 
for December of preceding years. Among the heavier rain- 
falls reported for this period in Decelnber of preceding gears, 
are : 13.50, a t  Point Pleasant, La., 19th, 1882; 6.60, a t  Fort 
Gaston, Cal., 24-25tb1 1883; 6.65, on t h e  23d ,  and 9.04, on 
the 23-24th, a t  Mount Saint Helena, Cal., 1880; 12.15, at Mon- 
roe, La., 29-30tl.1, 1884; 6.00, a t  Fayetteville, N. C., 9-10th, 
and 20th-21st, 1878; 6.33, at Micco, Fla., 24th, 1888; 8.47, a t  
Yaquina LighthouRe, Oregon, M t h ,  1887; at Clarkesville, 
Tex., 8.50, 29-30th, 1874, and 8.60, 28-29th, 1876; 6.74, a t  
Lynchburgh, Va., 21st, 1884. Exclusive of the instances and 
years cited, rainfall to equal or exceed five inches for the 
period given has been reported in Florida for two years, and 
in Alabama, California, Illinois, Louisiana, Missouri, New 
Pork, North Carolina, and Texas for one year. 

The only reports of precipitation to equal or exceed one inch 
in one hour were : one inch in twenty minutes, at Winnebago, 
Ill,, on the 21st, and 2.33 in one hour and fifty minutes a t  
Pasadena, Cal., on the 24th. In December of preceding years 
precipitation to equal or exceed the rate of' one inch in one 
hour has been reported most frequently in Texas, where it has 
been noted for 5ve years; in California, Florida, Indiana, 
Pennsylvania, and Tennessee for two years; and in Alabama, 
Arkansas, Illinois, KanRas, Louisiana, Massachusetts, Michi- 

hour. hours. 
5 s  ______ cc: 

lncha hm. Inches. Inches, 
3.75 29-30 .................. 

1I.V 2.70 6-7 .................. 
12.38 ................................... 
13.04 .................................. 
21-22 3.00 25 .................. 
16.24 2.69 12 .................. 

2.70 25 .................. 
11.28 .................................. 
11.18 ................................... 
12.59 ........ i f  ...... .i.. ... .!.. .......... 
15.40 3.85 . 11-12 ....... '.; .......... 
2 0 . 9  ........I ........................... 
12.88 ...................... 
15.13 ........ !........I .................. 
13.94 .................................... 
14.08 ........ !........'......I ............ 
22.94 1.96 20 i ................... 

10.22 .................................. 

3.40 1 24 1 ......: ............ 
I...... ...... 

' I  

gan, and Mississippi for one Year. In states and territories 
other than those named precipitation to equal or exceed one 
inch in one hour has not been reported for December of pre- 
ceding years. Among the heavier rainfa.118 reported for this  
period in December of preceding years are: 1.20, in twenty 
minutes, at Wellsborough, Pa., 7th, 1884; 1.36, in twenty 
minutes, a t  Clarksville, Tex., and 1.86 in twenty minutes, a t  
Galveston, Tex., 28th, 1871. 

Table of excessive precipitation, December, 1889. 

! 

Utah. I 
Woshington. I 

Oregon. 
Jhndon.. ., .................................. .I 11.80 
Tillariiook .................................... 10.24 

Loseo ................................................. 
Nenh Bny ................................... 12.34 

Mezieo. 
Puntn Bnnda. ................................ I . * - * * * - -  

.................................. .............. ,: .................. 
2.70 1 €-7 .................. 

........ ~ .......................... 
3.50 I 15 I .................. 

1 1  I / / I  ........................................................ Andersonvillc 
QWTgia. 

Received too late for general &~cus5ion of weather for December, 1889. 

California. 
Almdc.. ..................................... 
Alrnnden ..................................... 
Anaheim ..................................... 
Aptos ........................................ 
Auburn ...................................... 
Bcnumont .................................... 
Castroville. .................................. 
Cnlistogn ..................................... 
Cisco ................................ .....'... 
Coltax.. ...................................... 
Corning ...................................... 
Delta.. ....................................... 
Downey ...................................... 
Dunsmuir.. .................................. 
El Dorndo .................................... 
El Verano .................................... 
Emigrant Gap ................................ 
Felton ....................................... 

14.11 
12.50 

10.95 
18.29 
11.94 
11.q 
11.81 
17.67 
25 7 

10.11 
25.83 
10.44 

21:& 

L4:g 
20.58 

20.85 
34.95 

........ ............ 
I 
........!...... 

................ I .................. ................ I .................. 

....................... ............ ................ : .................. ................ I .................. ................ I .................. .................................. ................................... .................................. 
I...... .I.. .......... 

................................... ............... ./, ................. 

1 
I ...... ......I ...... 

........ ........I .................. 

................ 

............... ............ ............... I ....... .I.. ..... .I.. ......... ./: : : : :: 

........ ! ............................ 
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CaZifmia-Continued. 
Florence ..................................... 
Folsom ...................................... 
Fruto ........................................ 
Gilrog ....................................... 
Qlen Ilen ................................... 
Laurel ....................................... 
Loa Gatos (a). ................................ 
Martinez ..................................... 
Menlo Pork .................................. 
Mount 1 amtlton ............................. 
Napa ......................................... 
Newark ...................................... 
Newhall.. .................................... 
Niles ........................................ 
Oakland (a) .................................. 
Ontario ...................................... 
Pajaro.. ...................................... 
Petaluma .................................... 
Placerville ................................... 
Pleasanton ................................... 
Pomona ...................................... 
Puente ....................................... 
Redding ...................................... 
Rummy..  .................................... 
Ban Gabriel ................................... 
Ban Jos6 ..................................... 
Ban Mateo .................................... 
Banta Ann .................................... 
Bnnta Barbra (a). ............................ 
Bunts Cruz ................................... 
Santa Mar nrita .............................. 
santa ~ o u f a  .................................. 
Santn Roan.  .................................. 
Shingle Springs .............................. 
Sinis ......................................... 
South Sido ................................... 
Buisun City.. ................................ 
Summit ...................................... 
Tohnma ...................................... 
Tompleton .................................. 
'I'ropico ...................................... 
Vacavillo(a) ................................. 
Vina .......................................... 
Winters ...................................... 

Oregon. 
Qardiner 

Montere{ . .~ ................................. 

Ban Fernando ................................ 

..................................... i 
~ 

MAXIMUM RAINFALLS IN ONE 
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~ncha. 
13.14 
11.25 
10.38 
10.21 
19.25 
31.79 
19.94 
11.80 
10.85 
1 1 . 3  

13.19 

15.70 
12.41 
12.36 
12.3 
14.12 
10.12 
19.07 
m.39 
11.53 
15.26 
17.66 
12.q 
14.40 
14.32 
10.55 
12.44 
12.09 
10.3 

15.68 
16.45 
15.w 
17. 5 

10.78 
10.18 
18.50 
11.4 
10.63 
16.12 

12.16 
12.74 

12.72 

I2 a 
n:& 

20. 3i3 

19. I s  

12.48 

Reports receiced too late, etc.-Continued. 

Inchen. Inchea hm. .................................. .................................. .................................. .................................. .................................. .................................. .................................. .................................. .................................. .................................. .................................. ................................... 
.................................. 
.................................. 
.................................. 

.................................. 

.................................. 

.................................. 

.................................. .................................. .................................. .................................. .................................. .................................. .................................. .................................. .................................. .................................. ..... ...I.. ........................ ................................... .................................. ................................. .................................. .................................. .................................. .................................. ....... .!. ................ :. ....... ........ :........ .................. 

........I........ ................... ,........ .......................... ....... - 1 .  ......................... .................................. 

................................... .................................... 

......................... :........ 

........!........ .................. 

...**...I........ .................. 

!:E!, ty Ruinfall of ,I inch, 
,ore in  14 or more, in one 
L.!.-- hour. 

Station. 

Biamarck, K.Dak*. 
Boston, Mass .......................... 
Cinoiniati, Ohio ....................... 
Chicngo I11 e........................... 

Buffalo N . Y  ............................ 
Detrort'Mich. ......................... 
Qalyeetbn, Tax. ........................................ ......................... 
Jupiter,Fla*.. Mar uette. Mich e.. 
New(tork City ......................... 
New Orleans, La.. 
Norfolk, Va.. ........................................... 
Savannah, p a  t . .  
San Francrsco.Cal ..................... 
Saint Louis, Mo e... 
Washington City t ..................................... 

Maximum fall in- 

gmin.  Date. loinin. Date. 1hour.l Date. 
---__. -__ 

Inch. Inch. I Inch. 1 ..................................................................... 
0.15 22 0.25 22 1 0.45 22 ................................................. 
0.05 21 0.10 ar 0.35 21 

0 01 3c 
3 

0.05 11,W 0.08 1 1 ~ 2 5  I 0.13 I 1  
0.03 22 0.05 22 I 0.15 I 20 

................I 0:Os j iz I ::: I .............................................................. ................ I 1 0.03 I 0.07 I " " " ' i  ............................................ .!. .... .:.I. ...... .I.. ...... 
0.05 30 I 0.10 3C ........................................................ '1%. ......... 

0.15 21 I 0.19 21 ~ 0.38 i a i  ............................................................. .:. ....... .... .. ..... ........I... .I... ...:... 
I 

and east-central Washington ; twenty inches in uorthwestern 
Minnesota, extreme western Montana, southwestern Utah, and 
north-central Wisconsin ; ten iuches in western Maine, north- 
eastern Massachusetts, southern and central New Hampshire 
and Vermont, west-central New Jersey, central and east-cen- 
tral New York, ewtern Oregon, northeastern South Dakota, 
north-central Iowa, and east-central Arizona ; five inches in 
western and uorthwestern Connecticut, and northeastern Penn- 
sylvania; one inch in southeastern Virginia; and less than 
one inch in northern Illinois, northern Ohio, and eastern Ten- 
nessee. On the Atlantic coast measureable snow, trace, fell 
as far south as  southern Virginia ; in the central valleys no 
snow fell south of the fortieth parallel, save trace in eastern 
Tennessee ; in the Itocky Mountain and plateau regions as far 
south as extreme southeastern Arizona; and in the Pacific 
coast states as far south as the thirty-eighth parallel in Cali- 
fornia east of the Sacramento River. 

Snowfalls of ten inches or more were reported as follows, 
and in Rtates and territories where the maximum depth waa 
below that amount, the station reporting the greatest is given : 
Arizona. -Cooley 8pri n gs, 11. Cali fornia.-Susan cille, 64 ; 
Fort Bidwell, 35.4; Georgetown, 33.5; American Hill, 12.5. 
Colorado.-Fort Lewis, 36.2 ; Fraser, 18.8. Connecticut.-Falls 
Village, 8. Idaho.-Soda Springs, 48.5; Fort Sherman, 46.5; 
Koohnai , 27 ; Bois6 City, 10.6. IlZinoi8.-Chicago, Hilton, 
and Oneida, trace. Indiana.-La Fayette, trace. Iowa.- 
Eagle Qrove, 10. ,Maine.-Lewiston, 11. Afas8uchu8ett8.- 
Salem, 10. Michigan.-Calumet, 30; Sault de Ste. Marie, 
27.4; Marquette, 23.7; Lathrop, 17.5; Mio, 17;  Grayling, 
15.5; Fort Brady, 14.6; West Branch, 13.5; Crystal Falls and 
Roscomrnoii, 13; Harrisrille, 12.5; Ivan, 11. Minne8ota.- 
Saint Vincent, 23.6; Dulutlr, 13.7; Morris, 12; Ortonville, 11. 
Montana.-Sheldon, 20 ; Virginia City, 17. Nebraska.-Alli- 
auce and Fort Robinson, 8. Nevada.-Tuscarora, S1.5 ; Bel- 
mont, 48; Lewers' Ranch, 43.1; Genoa, 39.6; Carson City a, 
35.2; Vordi, 34; Carson City b,  31.4; Virginia City, 29.5; 
Mill City, 29; Crane's Xanch, 28; Austin a i d  Winnemucca, 
26; Elko, 25; Reno, 24.5; Pioch, 22.2; Downeyville, 22; Elg, 
18.5; Eureka, 13.4; Beowvawe, 12.5; Candelaria, 11.5; Pali- 
sade, 11.2.. New Hamp8hire.-West Milan, 18; Berlin Mills, 
16; Bristol, 14; Belmout, Lake Village, Plymouth and Wiers 
Bridge, 13; North Conway, 12; Hauover and Manchester a, 
11 ; Manchester b, 10.8; Antrim and Manchester c, 10. New 
Jer8ey.-Trenton, 10. New Mezico.-Chama, 32. New York.- 
Constableville and Queensbury, 10. North Carolina.-Soap- 
stone Mount, trace. North Dakota.-Fort Pembina, 10.2. 
Ohio.- Cleveland, 0.3. Oregon.-Silver Lake, 16.5 ; Baker 
City, 11.2. Penn8~lvania.-Dyberry and Salem Cornets, 7. 
Rhode Island.-Pawtucket, 6. South Dakota.-Huron, 14.4 ; 
De Smet and Spearfish, 12; wolsey, 11. ye'enne88ee.-Jacks- 
boro, trace. Vtah.--Mounf Cannel, 23 ; Salt Lake City, 16 ; 
Lerau, 12.8; Mount Pleasant, 11.5. Vermont.-Chelsea, 12 ; 
Jacksonville and Strafford, 10. Virginia.-Mossingford, 1. 
Wa~hiqton.-Fort Spokane, 36 ; Spokane Falls, 31.5 ; Blakeley, 
13.5; Wa,lla Walla, 12.1. Wbconein.-Butternut and Qrants- 
burgh,' 20; Summit Lake, 15; Qreen Bay, 13.9; Phillips, 13; 
Embarras, 11.8 ; Medford, 11.5 ; Ohippewa Falls, 10. Wyom- 
inq.-Camp Sheridan, 60.6; Evanston, 34.8 ; Fort Bridger, 12. 

Chart iv shows the depth of sliow reported on the ground at 
the close of t h e  month. I n  New England snow was reported 
on the ground in central New Hampshire and central Vermont, 
where in New Hampshire six inches were reported in  the east- 
central part of the state. Trace, only, was reported in New 
York, west of the seventy-fifth meridian. The southern limit 
of trace of snow on the ground west of the eightieth meridian 
is shown by a line traced from central lower Michigan, south 
of west to central Colorado, thence southward to central New 
Mexico, thence west-northwest to the west Sacramento valley 
in about latitude north thirty-eight degrees, and east of a line 
continued thenoe northward over north-central California, and 

DEPTH OF SNOW ON GROUND AT CLOSE OF MONTE. 
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western Oregon and Washington. In t h e  upper lake region 
eighteen inches were reported in extreme northern Michigan 
and north-central Wisconsin ; in the Red River of the North 
valley, sixteen inches at Saint Vincent, Minn.; in South 
Dakota and northern Nebraska, two to eight inches; in west- 
cenfral and northwestern Colorado, eight to twenty inches; 
in the middle and northern plateau regions the amount varied 
from over forty inches in northeastern Nevada to thirty inches 
in southeastern Wyoming, to sixteen inches in eastern Wash- 
ington, to fifteen inches near Carson City, Nev., to tweIve 
inches in southeastern ,Utah, and in northeastern California a 
depth of twenty-one inches was reported. 

HAIL. 
Hail was reported during the month as follows: 4th, Gal., 

Nev. 6th, Md., N. Y., Pa. 6th, N. Y. 8th, Cal. 9th, Wash. 
loth, Ill., Iud., Iowa, KanB., Ky., Mich., Mo., N. Y., Ohio, 
Wis. l l t h ,  and 12th, Gal. 14th, Ind., N. J., N. Y., Ohio, 

Pa. 16th. N. C. 18th, Oal., Wash. 19th, Nebr., Oregon, 
Wash., Wis. 20th, Cal., Oregon. 21st, Gal., Ill., Iowa, 
Kans., Minn., Mo., Tenn. 22d, Cal., Mass., N. Y. 23d, Mass., 
Ohio. 24th, Mass., N. Y. ZBth, Cal., Mnss. 26th, N. Y., Pa. 
28th, Iowa, Nebr., S. Dak. 29th, Iowa, Mass. 30th; Md., Ohio, 
Va. 31st, Iowa, Ohio, Va. 

SLEET. 
Sleet was reported as follows: Ist, Wis. 3d, N. Dak., Pa., 

S. Dak. 4th, Minn., Wis. Bth, Mich., N. J., N. Y., Ohio, 
Pa. 6th, Coun., N. J., Vt. 8 t h  N. Dak., Utah. 9th, N. Dak. 
loth, Mass., N. Y., Wis. I l t h ,  Utah, Vt. 13tl1, Vt. 14th, 
N. J., Pa., Vt. Wis. 15th, Pa., Vt. 16th, Kans., Minn., N. 
Dak. 19th, Id., Iowa, Nebr., Utah, Wis. 20th, Wis. 21st, 
Iowa, Wash., Wis. 22d, N. H., N. Y., Vt. 23d, Mass. 24th, 
Conn., Mass. 26th, Conn., N. Y., Vt., Wash. 27th, Utah. 
28th, Colo., Minn., Sebr., S .  Dak., Wis. 29th, Colo., Iowa, 
Minn., Oregon, Pa., Tenn., Vt., Wis. 31st, Ariz., Iowa, N. C. 

- 
WINDS. 

The prevailing winds during December, 1889, are shown on 
chart ii by arrows flying with the wind. In New England, 
t h e  prevailing winds were from the northwest to west; in the 
middle Atlantic and east and west Gulf states, the upper 
Mississippi and Missouri valleys, and over the northern plateau 
region, southeast to southwest; in the south Atlantic states 
and on the northeastern slope of the Rocky Mountains, west to 
southwest; in Florida, northeast to northwest; in the Rio 
Qrande Valley, and on the middle Pacific coast, southeast; 
in the Ohio valley and Tennessee, and on the southeastern 
slope of the Rocky Mouutains, south to southwest; in the lower 
lake region, southwest; in the upper lake region, and over the 
middle plateau region, Bouth to west; in the extreme north- 
west, north to northwest ; on the middle-eastern slope of the 
Rocky Mountains, south to northwest ; on the north Pacific 
coast, south to southeast ; on t h e  south Pacific coast, east to 
northeast; and over the southern plateau, variable. 

HIGH WINDS (in miles per hour). 
Maximum velocities of fifty miles, or more, per hour were 

reported a t  regular stations of the Sigual Service as follows: 
2d, 61, 0w., at Wood's Holl, Mass. 6th, 52, sw., a t  Whipple 

Barracks (Prescott), Ariz. 7 t h  60, Sw., a t  Whipple Barracks 
(Prescott), Ariz. loth, 60, SW., a t  Lexington, Ky. 14th, 60, 
ne., a t  Block Island, R. 1. 15th, 64, %,.at Whipple Barracks 
(Prescott), Ariz. 16th, 66, Sea, at Port Canby, Wash. 19th, 
60, se., at Port Canby, Wash. 20th, 66, w., a t  Buffalo, N. Y. 
22d, 50, BW., a t  Port Huron, ; 72, w., at Buffalo, N. Y. ; 
54, w., at Rochester, N. Y. ; and 66, w., a t  Grand Haven, Mich. 
26th, 64, w., at Boston, Mass.; 54, nw., a t  Block Island, R. I. ; 
65, w., at Buffalo, N. Y.;  57, W., a t  Port Huron, Mich.; 64, 
w., a t  Harrisburg, Pa.;  and 62, We,  a t  Oswego, N. Y. 27th, 
60, nw., at Wood's HoIh Mass-; and 60, 0e., a t  Fort Canby, 
Wash. 28th, 60, s., a t  Dodge City, Kans. 29th, 66, w., a t  
Buffalo, N. Y. ; 61, sw., a t  Grand Haven, Mich.; and 67, sw., 
at Port Huron, Mich. 31st, 54, e., a t  Dodge City, Kans. 

LOCAL STORMS. 
Heavy t,hunder-stormS were reported noar Cambridge, Ind., 

on the l l t h ,  and a t  Bnff'alo, N- ye ,  on the 32d. Destructive 
gales were reported a t  Jeanrlette, pa., on the 11th ; ovor the 
lower lake region on the 22d; Over New England and the 
lako region on the 2Gth; 011 the middle Atlantic and New 
England coasts on the 27th ; a t  Fort sully, South Dakota, on 
the 28th; and a t  Port Huron, Mlch., on the 29th. 

INLAND NAVIGATION. 

CLOSING O F  NAVIGATION. 

Lake Michigan.-Grand Haven, Mich.: navigation closed 
for tho season on the lst, but steamers will run between this 
port and Milwaukee throughout the winter. Chicago, 111. : 
narigation closed for the season on the 16th. 

Green Buy.-Green Bay, Wis. : navigation was practically 
closed for the season on the first. 

Lake Superior.-Dnluth, Minn.: navigation closed for the 
season on the 4th. 

Kennebec River.-Augusta, Me. : the river froze over on tho 
night of t h e  3d-4th from this city to Merry Meeting Bay, and 
reports from Gardiner, Me., stated that, the river also froze 
over at that point. 
Saint Olair River.-Port Huron, Mich.: the last boats of the 

season, en route from Chicago to Buffalo, passed this port on 
the l l t h .  

8aint illary'e River.-Sault de Ste. Marie, Mich.: navigation 
closed for the season on the 4th. 

~%fissouri River.-Yankton, S. Dak.: navigation opened on 
the 8th. The river froze over on the 2Sth, closing navigation. 

Mi8siseippi River.-Saint Paul, Minn. : the ice-gorge in the 
river disappeared early in t h e  mornirig of the Sth, and the 

channel was clear as far the eYecould reach. Asmall 
gorge formed during the night of the 19-20th, and another 
during the night of the 2647th- Davenport, Iowa: owing to 
an ice gorge which formed above this place, the  stage of the 
water on the 1st and 2d, 0.2 0.3, respectively, below low- 
water mark, was the lowest On record, the former lowest mark 
being zero, in 1878. LaCrosse, wls.: the river was nearly 
clear of ice on the 2d and the f 0 W  boat resumed her trips; 
Boating ice 26th to 27tL. The ferry boat stopped running on 
tho 29th. The river was frozen over on the 30th, on which 
date the water was reported the lawest evor known. 

Heavy and continuous rains caused destructive floods in 
California and parts of Nevada and Arizoua, and heavy rain 
caused the rivers a t  Johnstown, Pa., to riso to a dangerow 
height on the 14th. On the 12th the Sacramento Biver a t  
Sacramento, Gal., was the highest ever known, the gauge 
reading being twenty-six feet eleven and one-half inches; the 
highest previous reading was twenty-six and six-tenths feet, 
in February, 1881. The levee opposite Sacramento broke, 
floodinga great part of Polo County. Colusa county sus- 
tained greater damage thau any of the surrounding sections, 

FLOODS. 


